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PROBLEM TO BE SOLVED: To manufacture an optical recording 
medium which prevents intrusion of air bubbles into an adhesive 
resin between the substrate and the light- transmitting layer, which 
improves the production yield, which can deal with a higher NA of an 
objective lens and which has a light-transmitting layer of uniform 
film thickness having small double refraction and high transparency. 
SOLUTION: The light-transmitting layer 6 on the disk substrate 1 
consists of a light-transmitting sheet 2 and an U V-curing resin layer 
3a to adhere the light-transmitting sheet 2 to one principal face of * A S * W 

the disk substrate 1 . The layer constituting the outermost layer of S ? ?° ? a 

the information signal part 1 c consists of a material having such BgaSii^iig g i * 
properties that, when the film is left to stand in air for about 5 hours ^ ^ 
after the film is formed and taken out into air, the contact angle of \ 
the film with water is smaller than twice of the contact angle with * 
water of the film directly after taken out into air. The material which 
constitutes the outermost layer of the information signal part 1c is 
preferably a nitride specifically Si3, TiN, TaN or AIN. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The information signal section constituted possible [ record of an information signal ] and/or refreshable 
on the 1 principal plane of a substrate, In the optical record medium with which the light transmission layer 
constituted possible [ transparency of the laser beam used for record and/or playback of the above-mentioned 
information signal ] was prepared The above-mentioned light transmission layer consists of a sheet which has light 
transmission nature, and a glue line for pasting up this sheet on one principal plane of the above-mentioned 
substrate. The layer which constitutes the field which touches the above-mentioned glue line in the side and the 
opposite side where the above-mentioned sheet of the above-mentioned glue line exists The optical record medium 
characterized by the contact angle over water after forming the above-mentioned layer, taking out in atmospheric 
air and leaving it in about 5-hour atmospheric air consisting of an ingredient with a contact angle smaller than twice 
to the water immediately after taking out in atmospheric air. 

[Claim 2] The optical record medium according to claim 1 characterized by the above-mentioned glue line consisting 
of ultraviolet curing mold resin. 

[Claim 3] The optical record medium according to claim 1 characterized by the above-mentioned ingredient being a 
nitride. 

[Claim 4] The optical record medium according to claim 1 characterized by the above-mentioned ingredient being 
silicon nitride, titanium nitride, tantalum nitride, or alumimium nitride. 

[Claim 5] The process which forms the information signal section constituted possible [ record of an information 
signal ] and/or refreshable on the 1 principal plane of a substrate, The process which applies adhesion resin on the 
above-mentioned information signal section, and the above-mentioned adhesion resin are minded. The process 
which lays the light transmission nature sheet which has the permeability over the laser beam used for record 
and/or playback of the above-mentioned information signal on the above-mentioned information signal section, In 
the manufacture approach of an optical record medium of having the process on which the above-mentioned 
adhesion resin is stiffened and the above-mentioned substrate and the above-mentioned light transmission nature 
sheet are pasted up The layer which constitutes the above-mentioned information signal section in the contact 
interface of the above-mentioned information signal section and the above-mentioned adhesion resin The 
manufacture approach of the optical record medium characterized by making it the contact angle over water after 
forming the above-mentioned layer, taking out in atmospheric air and leaving it in about 5-hour atmospheric air form 
from the ingredient with a contact angle smaller than twice to the water immediately after taking out in atmospheric 
air. 

[Claim 6] The manufacture approach of the optical record medium according to claim 5 characterized by the above- 
mentioned adhesion resin being ultraviolet curing mold resin. 

[Claim 7] The manufacture approach of the optical record medium according to claim 5 characterized by to spread 
the above-mentioned adhesion resin between the above-mentioned substrate and the above-mentioned light- 
transmission nature sheet by making the field inboard of the above-mentioned substrate rotate the above- 
mentioned substrate and the above-mentioned light-transmission nature sheet before the process which stiffens 
the above-mentioned adhesion resin after the process which lays the above-mentioned light-transmission nature 
sheet through the above-mentioned adhesion resin on the above-mentioned information signal section. 
[Claim 8] The manufacture approach of the optical record medium according to claim 5 characterized by the above- 
mentioned ingredient consisting of a nitride. 

[Claim 9] The manufacture approach of an optical record medium according to claim 5 that the above-mentioned 
ingredient is characterized by being silicon nitride, titanium nitride, tantalum nitride, or alumimium nitride. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to the optical record medium which constituted the light 
transmission layer on a disk substrate especially using the light transmission nature sheet about an optical record 
medium and its manufacture approach, and is suitable. 
[0002] 

[Description of the Prior Art] In recent years, in the field of information record, various researches on an optical 
information recording method and development are furthered. In this optical information recording method, 
record/playback can be performed by non-contact, and it has the advantage that recording density high single or 
more figures can be attained as compared with a magnetic-recording method. Moreover, this optical information 
recording method also has the further advantage [ say / that it can respond to each memory gestalt, such as a mold 
only for playbacks, a postscript mold, and a rewritable mold, ]. Therefore, application for an application broad from 
industrial use to a noncommercial use is considered as a method which enables implementation of a cheap mass file. 

[0003] Also in it, especially a digital audio disk (DAD), an optical videodisk, etc. that are an optical disk 
corresponding to the memory gestalt of the mold only for playbacks have spread widely. 

[0004] Optical disks, such as a digital audio disk, have the configuration in which the reflective film which consists of 
metal thin films, such as aluminum (aluminum) film, was formed on the optical disk substrate which is a transparence 
substrate with which concavo-convex patterns in which an information signal is shown, such as a pit and a groove, 
were formed, and the protective coat for protecting this reflective film from the moisture in atmospheric air (H20) 
and oxygen (02) further was formed on the reflective film. And at the time of playback of the information signal in 
this optical disk, playback light such as a laser beam, is irradiated towards a concavo-convex pattern from an 
optical disk substrate side, and the difference of the reflection factor of the incident light and return light by this 
playback light detects an information signal. 

[0005] And in case such an optical disk is manufactured, the optical disk substrate which has a concavo-convex 
pattern by the injection-molding method is formed first Next, the reflective film which consists of a metal thin film 
is formed on an optical disk substrate with vacuum evaporation technique. Next, a protective coat is formed by 
applying ultraviolet curing mold resin to the upper layer further. 

[0006] Now, the further high recording density-ization is demanded in recent years in an optical information 
recording method which was mentioned above. And since it corresponded to the demand of this raise in recording 
density, the technique of attaining minor diameter— ization of the diameter of a spot of playback light was proposed 
by enlarging numerical aperture (NA) of the objective lens used at the time of the exposure of the playback light of 
optical pickup. When this technique makes about 0.60 NA of the objective lens used at the time of playback of 
optical videodisks, such as DVD (Digital Versatile Disc) which has a digital audio disk 6 to 8 times the storage 
capacity of this concretely to NA of the objective lens used at the time of playback of the conventional digital audio 
disk being 0.45, minor diameter-ization of the diameter of a spot is attained. 

[0007] When high NA-ization in such an objective lens is advanced, in order to make the playback light irradiated 
penetrate, it will be necessary to make thin thickness of the disk substrate in an optical record medium. This is 
because the permissible dose of the include angle (tilt angle) which shifts from the perpendicular of a disk side to 
the optical axis of optical pickup becomes small, and is because this tilt angle tends to be influenced of the 
aberration by the thickness of a substrate, or a birefringence. Therefore, thickness of a substrate is made thin and it 
is made for a tilt angle to become as small as possible. For example, thickness of a substrate is set to about 1.2mm 
in the digital audio disk mentioned above. On the other hand, thickness of a substrate is set to about 0.6mm in the 
optical videodisk which has one 6 to 8 times the storage capacity of this as compared with digital audio disks, such 
as DVD. 

[0008] However, when the demand of the further raise in future recording density is taken into consideration, the 
further thin shape-ization of a substrate is needed. Then, irregularity is formed in one principal plane of a substrate, 
and it considers as the information signal section, and the laminating of the light transmission layer which are the 
reflective film and the thin film which penetrates light is carried out one by one on this information signal section, 
and the optical record medium constituted so that an information signal might be reproduced is proposed by 
irradiating playback light from a light transmission layer side. In the optical record medium which irradiates playback 
light from a light transmission layer side, and was made to reproduce the information signal, it can respond to high 
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s^^ta ining thin film-ization of a light transmission 



NA-ization of an objective lens* 

[0009] However, if thin film-ization of this light transmission layer is performed, formation of the light transmission 
layer by the injection-molding method using thermoplastics generally used in manufacture of an optical disk will 
become difficult. That is. in a Prior art forming the light transmission layer in which good transparency was 
maintained and which is about 0.1mm reaches to an extreme of difficulty very much, keeping a birefringence small. 
[0010] Then, the approach of forming a light transmission layer with ultraviolet curing mold resin was devised. 
However, in case a light transmission layer is formed with ultraviolet curing mold resin, it is very difficult to make a 
light transmission layer into uniform thickness in a substrate front face. Therefore, it will become difficult for it to be 
stabilized and to perform playback of an information signal. 

[0011] Moreover, when thickness stuck on a substrate front face the sheet which consists of thermoplastics by 
roller sticking by pressure using adhesives by 0.1mm. how to form a light transmission layer was also considered. 
However, deformation of the sheet at the time of sticking by pressure and the flash by the side of the read-out side 
of adhesives occurred, and too, it was difficult to form a light transmission layer in uniform thickness, and it more 
difficult to be stabilized and to perform playback of an information signal further. 

[0012] Then, in order to cope with these problems, the approach of using ultraviolet curing mold resin and a light 
transmission nature sheet, and forming a light transmission layer was proposed (JP.1 0-283683,A). 
[0013] That is, ultraviolet curing mold resin is first supplied on the 1 principal plane of a substrate. Next, the light 
transmission nature sheet which penetrates light is laid on this ultraviolet curing mold resin. Next, ultraviolet curing 
mold resin is spread between a substrate and a light transmission nature sheet by making field inboard rotate the 
substrate and light transmission nature sheet by which the laminating was carried out through ultraviolet curing mold 
resin. This resin is irradiated and is made to harden ultraviolet rays in the phase round which ultraviolet curing mold 
resin spread. Thereby, a substrate and a light transmission nature sheet paste up. The light transmission layer which 
consists of hardened ultraviolet curing mold resin and a light transmission nature sheet by the above is formed. 
[0014] Thus, the formed light transmission layer has the advantage that it can respond to high NA-ization of the 
objective lens used at the time of playback. 
[0015] 

[Problem(s) to be Solved by the Invention] However, as a result of this invention person's carrying out by having 
repeated manufacture of an above-mentioned optical disk, experimenting in many things about this optical disk and 
examining many things based on this experimental result, it came to carry out the knowledge of the following 
problems existing. 

[0016] That is, in the optical disk which forms a light transmission layer, when using a phase change mold record 
ingredient for the information signal section, the mixture (ZnS-Si02) of the zinc sulfide and silicon oxide which are a 
transparent dielectric is usually used as an ingredient of the maximum surface of the information signal section in a 
disk substrate. And the adhesion resin for pasting up light transmission nature sheets, such as ultraviolet curing 
mold resin, is applied on the information signal section by which this ZnS~Si02 was formed in the maximum surface. 
[001 7] However, if according to the knowledge which this invention person acquired by experiment vacuum exposure 
is carried out after forming the layer which consists of this ZnS~Si02. surface tension will change rapidly with time 
amount. That is, the adhesion resin applied on ZnS-SiO two-layer [ which constitutes the maximum surface of the 
information signal section ] will be smeared, and a sex will get worse rapidly. 

[0018] And this adhesion resin will be smeared and the spreading location of ultraviolet curing mold resin will be 
changed on the substrate outside from a predetermined location according to sexual aggravation. Thereby, if a 
substrate and a light transmission nature sheet are rotated through adhesion resin at high speed among them, air 
bubbles will mix into the adhesion resin between a substrate and a light transmission nature sheet. And the optical 
disk as a final product will become a defective, the manufacture yield will fall, and the fall of productivity will be 
caused. 

[0019] Therefore, the purpose of this invention can respond to high NA-ization of the objective lens used at the 
time of record/playback, and is to offer the manufacture approach of an optical record medium that the optical 
record medium which has the light-transmission layer of thickness good [ a small birefringence and transparency ] 
and uniform can be manufactured while it can prevent mixing of the air bubbles inside [ for pasting up a substrate 
and a light-transmission layer ] adhesion resin and raises the manufacture yield. 
[0020] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of the 1 st of this 
invention In the optical record medium with which the information signal section constituted possible [ record of an 
information signal ] and/or refreshable and the light transmission layer constituted possible [ transparency of the 
laser beam used for record and/or playback of an information signal ] were prepared on the 1 principal plane of a 
substrate A light transmission layer consists of a sheet which has light transmission nature, and a glue line for 
pasting up this sheet on one principal plane of a substrate. The layer which constitutes the field which touches a 
glue line in the side and the opposite side where the sheet of a glue line exists After forming a layer and taking out 
in atmospheric air, it is characterized by the contact angle over water after leaving it in about 5-hour atmospheric 
air consisting of an ingredient with a contact angle smaller than twice to the water immediately after taking out in 
atmospheric air. 

[0021] The process which forms the information signal section constituted possible [ record of an information 
signal ] for invention of the 2nd of this invention on the 1 principal plane of a substrate, and/or refreshable, The 
process which applies adhesion resin on the information signal section, and the process which lays the light 
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transmission nature sheet whic^^p the permeability over the laser beam used for r^rord and/or playback of an 
information signal on the information signal section through adhesion resin, In the manufacture approach of an 
optical record medium of having the process on which adhesion resin is stiffened and a substrate and a light 
transmission nature sheet are pasted up The layer which constitutes the information signal section in the contact 
interface of the information signal section and adhesion resin After forming a layer and taking out in atmospheric air, 
the contact angle over water after leaving it in about 5-hour atmospheric air is characterized by making it form from 
the ingredient with a contact angle smaller than twice to the water immediately after taking out in atmospheric air. 
[0022] In this invention, typically, adhesion resin consists of ultraviolet curing mold resin hardened by irradiating 
ultraviolet rays, and can specifically use ultraviolet curing mold resin, such as an acrylate system, a thiol system, an 
epoxy system, and a silicon system, as adhesion resin. And when using ultraviolet curing mold resin as adhesion 
resin, adhesion resin is made to harden adhesion resin by irradiating ultraviolet rays at least typically. Moreover, in 
this invention, the suitable hardening approach is chosen in the resin chosen as adhesion resin. 

[0023] Since the maximum front face of the formed information signal section is constituted from an ingredient with 
which the change to the contact angle over water after leaving it in atmospheric air for about 5 hours from the 
contact angle over the water immediately after taking out in atmospheric air serves as 2 double less or equal in this 
invention Typically, an ingredient consists of a nitride and consists of silicon nitride (Si3 N4, SiN), titanium nitride 
(TiN), tantalum nitride (TaN), or alumimium nitride (AIN) suitably. 

[0024] In this invention, typically, while a substrate has a flat-surface circular ring configuration, a light transmission 
nature sheet has a flat-surface circular ring configuration. And in this invention, in order to form the light 
transmission layer which has a light transmission nature sheet, after applying adhesion resin on a substrate, 
typically, a sheet is laid through adhesion resin on a substrate. Moreover, in this invention, in order to make a sheet 
difficult [ exfoliation ] from a substrate after stiffening adhesion resin, while the bore of the sheet which has a flat- 
surface circular ring configuration is constituted suitably more greatly than the bore of the substrate which has a 
flat-surface circular ring configuration, the outer diameter of the sheet which has a flat-surface circular ring 
configuration is constituted smaller than the outer diameter of the substrate which has a flat-surface circular ring 
configuration. Moreover, in order to spread adhesion resin without a clearance between a substrate and a sheet, it is 
perpendicular to the field of a flat-surface circular ring configuration in a substrate and a sheet, and is made to 
rotate the surroundings of the shaft of the core in a flat-surface circular ring configuration suitably, in this invention, 
after laying a sheet through adhesion resir> on a substrate. Thus, when a sheet and a substrate rotate through 
adhesion resin (rotation), adhesion resin can be spread without a clearance between a substrate and a sheet. 
[0025] In this invention, in order to make the curvature and distortion in the optical record medium manufactured 
into the minimum, a light transmission nature sheet consists of an ingredient used for a substrate, and an ingredient 
of the same kind suitably. Moreover, the thickness of a light transmission nature sheet is constituted so that it may 
become smaller than the thickness of a substrate typically, and specifically, it is chosen from 30 micrometers or 
more 1 50 micrometers or less. Moreover, in this invention, typically, a substrate and a light transmission nature 
sheet consist of thermoplastics which has light transmission nature, and, specifically, the resin of low absorptivity, 
such as a polycarbonate and a cycloolefin polymer (for example, ZEONEKKUSU (trademark)), is used. In addition, it 
is also possible to use the substrate which consists of resin, such as a substrate which consists of metals, such as 
aluminum (aluminum), for example, and a glass substrate or polyolefine, polyimide, a polyamide, polyphenylene sulfide, 
polyethylene terephthalate, as an ingredient used for a substrate. 

[0026] In this invention typically a light transmission nature sheet the GaN system semiconductor laser 
(luminescence wavelength the band of 400nm — ) used for record/playback of an information signal at least Blue 
luminescence and ZnSe system semiconductor laser (luminescence wavelength the band of 500nm, green), Or the 
laser beam irradiated from AIGalnP system semiconductor laser (luminescence wavelength of about 635-680nm, 
red) etc. is consisted of a non-magnetic material in which light transmission is possible, and, specifically, it consists 
of thermoplastics which has light transmission nature, such as a polycarbonate. 

[0027] The process which supplies suitably the resin which can be hardened on one principal plane which the sheet 
in a substrate pasted up, and the other principal planes of the opposite side before an exfoliation process in this 
invention after the adhesion process which pastes up a substrate and a sheet. The process which lays the sheet 
which has light transmission nature on the resin in which this hardening is possible, The process which field inboard 
is made to rotate the substrate and sheet by which the laminating was carried out through the resin which can be 
hardened, and spreads the resin which can be hardened between a substrate and a sheet, It has further the process 
on which a substrate and a sheet are pasted up, and you may make it paste up a sheet on both sides of a substrate 
by this by stiffening the resin which can be hardened. Moreover, as resin which can be hardened, ultraviolet curing 
mold resin is typically used at this time. 

[0028] This invention uses suitably the objective lens which raised NA to about 0.85 by combining two lenses with a 
serial. Are applicable to the optical record medium which was constituted so that information might be recorded and 
which has light transmission layers, such as DVR (Digital Video Recording system). It is possible to apply to optical 
record media using the so-called DVR-red and the semiconductor laser whose luminescence wavelength is about 
400nm using the semiconductor laser whose luminescence wavelength is about 650nm, such as the so-called DVR- 
blue. 

[0029] According to the optical record medium by this invention constituted as mentioned above, and its 
manufacture approach It constitutes from a sheet which has light transmission nature for a light transmission layer, 
and a glue line for pasting up this sheet on one principal plane of a substrate. The layer which constitutes the field 
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eet exists in a glue line at the glue line of the i^^o^r 



which touched the side in whicl^^^ieet exists in a giue line at the giue line of the o^rosite side When you are trying 
for the contact angle over water after forming this layer, taking out in atmospheric air and leaving it for about 5 
hours to consist of ingredients with a contact angle smaller than twice to the water immediately after taking out in 
atmospheric air Since it can be smeared and a sex can be secured, it can prevent that sufficient air bubbles enter 
[ which receives adhesion resin ] the interior of a glue line. 
[0030] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the operation gestalt of this 
invention. In addition, in the complete diagram of the following operation gestagen, the sign identically same into a 
corresponding part is attached. 

[0031] First, the manufacture approach of the optical disk by 1 operation gestalt of this invention is explained. The 
disk substrate with which formation of this light transmission layer is performed to drawing 1 is shown. 
[0032] In the formation approach of the light transmission layer by this 1 operation gestalt, first, as shown in drawing 
1 . the disk substrate 1 with which formation of a light transmission layer is performed is prepared. Center hall 1 b is 
formed in the core of replica substrate 1 a, and, as for this disk substrate 1 . information signal section 1 c is prepared 
on the 1 principal plane in which irregularity was formed. 

[0033] Replica substrate 1a is produced by the injection-molding method which used predetermined La Stampa. The 
thickness of this replica substrate 1a is 0.6-1 .2mm. Moreover, as an ingredient of replica substrate la, the resin of 
low absorptivity, such as a polycarbonate and a cycloolefin polymer (for example, ZEONEKKUSU (trademark)), is 
used, for example. In addition, it is also possible to use the substrate which consists of resin, such as a substrate 
which consists of metals, such as aluminum (aluminum), and a glass substrate or polyolefine, polyimide, a polyamide, 
polyphenylene sulfide, polyethylene terephthalate, as replica substrate 1a. Moreover, on the concave heights formed 
in one principal plane of replica substrate la, record film, the reflective film, etc. are formed and, thereby, 
information signal section 1 c is formed. This information signal section 1 c consists of the reflective film, the film 
which consists of an optical magnetic adjuster, film which consists of a phase change ingredient, or organic- 
coloring-matter film. As an ingredient of the reflective film, aluminum etc. is used among these, for example. When 
the optical disk as a final product is an optical disk only for playbacks (ROM (Read Only Memory)), specifically, 
information signal section 1 c consists of the monolayers or the cascade screens which have at least the reflecting 
layer which consists of aluminum etc. On the other hand, when the optical disk as a final product is a rewritable 
mold optical disk, information signal section 1c consists of the monolayers or the cascade screens which have at 
least the film which consists of an optical magnetic adjuster, and the film which consists of a phase change 
ingredient, and consists of the monolayers or the cascade screens which have at least the film which consists for 
example, of an organic-coloring-matter ingredient in the case of a write once optical disk. 

[0034] Here, as replica substrate 1a, for example, a polycarbonate (PC) substrate with thickness disc-like at 1.1mm 
is used, and, specifically, the disk substrate 1 by this 1 operation gestalt sets the diameter of opening of 120mm and 
center hall 1 b (inner aperture) to 1 5mm for the diameter (outer diameter) of this PC board. And on the reflecting 
layer which consists of an aluminum alloy whose thickness is 100nm as information signal section 1c The 1st 
dielectric layer which consists of mixture of ZnS and Si02 whose thickness is 18nm, The cascade screen which 
carried out the laminating of the phase change record layer which consists of a GeSbTe alloy layer whose thickness 
is 24nm, the 2nd dielectric layer which consists of mixture (ZnS~Si02) of the zinc sulfide (ZnS) and silicon oxide 
(Si02) whose thickness is 90nm, and the 3rd dielectric layer whose thickness is 10nm one by one is used. 
[0035] Here, the ingredient of this 3rd dielectric layer is determined as follows. That is, the light transmission nature 
sheet 2 pastes the upper layer of this information signal section 1c through the ultraviolet curing mold resin as 
adhesion resin so that it may mention later. Therefore, in this 1 operation gestalt, the 3rd dielectric layer which is 
the maximum surface of information signal section 1c in contact with ultraviolet curing mold resin consists of small 
ingredients of change of surface tension. After forming this 3rd dielectric layer and specifically taking out the 3rd 
dielectric layer in atmospheric air, it constitutes from an ingredient with which the contact angle of the pure water 
when leaving it for about 5 hours becomes 2 double less or equal of the contact angle of the pure water immediately 
after taking out in atmospheric air. As an ingredient of the 3rd dielectric layer which constitutes the maximum 
surface of this information signal section 1c, a nitride is mentioned and, specifically, Si3N4 is mainly mentioned. And 
let hereafter the disk substrate 1 by this 1 operation gestalt which used the maximum surface of information signal 
section 1c as the 3rd dielectric layer which consists of Si3N4 be the disk substrate 1 of an example. In addition, it is 
also possible besides Si3N4 or SiN to use AIN, TiN, TaN, etc. Moreover, it is also possible to make it not prepare the 
3rd dielectric layer, and it constitutes from an ingredient which mentioned the 2nd dielectric layer above at this 
time. That is, when the 2nd dielectric layer is prepared as the maximum surface by the side of the glue line of 
information signal section 1c, after forming the 2nd dielectric layer and taking out this 2nd dielectric layer in 
atmospheric air, it constitutes from an ingredient with which the contact angle over the pure water when leaving it 
for about 5 hours becomes 2 double less or equal of a contact angle to the pure water immediately after taking out 
in atmospheric air. 

[0036] On the other hand, thickness sets a disc-like PC board to replica substrate 1a by 1.1mm, and, specifically, 
the conventional disk substrate 1 sets the diameter of opening of 120mm and center hall 1b (inner aperture) to 
1 5mm for the diameter (outer diameter) of this PC board. Moreover, the cascade screen which carried out the 
laminating of the phase change record layer which consists of the 1st dielectric layer which consists of ZnS-Si02 
whose thickness is 18nm, and a GeSbTe alloy layer whose thickness is 24nm, and the 2nd dielectric layer which 
consists of ZnS~Si02 whose thickness is 1 0Onm one by one is used on the reflecting layer which consists of an 
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aluminum alloy whose thicknesi^^)Onm as information signal section 1c in this conwntional disk substrate 1. 
Hereafter, let this conventional disk substrate 1 be the disk substrate 1 of the example of a comparison. 
[0037] Next, the difference with the disk substrate 1 of an example and the disk substrate 1 of the example of a 
comparison which were mentioned above is explained below. Change of the contact angle of pure water in ZnS-Si02 
used for the maximum surface of information signal section 1 c of the conventional disk substrate 1 at drawing 2 is 
shown, and change of the contact angle of pure water in Si3N4 used at drawing 3 on the maximum surface of 
information signal section 1 c of the disk substrate 1 of the example by this 1 operation gestalt is shown. In addition, 
in drawing 2 and drawing 3 , an axis of abscissa is the time amount left in atmospheric air from the moment of 
carrying out vacuum exposure after membrane formation. 

[0038] Drawing 2 shows that the contact angle over pure water is increasing rapidly till 20 hours in the conventional 
disk substrate 1 after leaving it in atmospheric air. That is, after leaving it in atmospheric air, it turns out [ which 
receive pure water before 20 hours ] that it is smeared and the sex is getting worse rapidly. The same is said of the 
ultraviolet curing mold resin as adhesion resin to such pure water whose sexual aggravation pastes up the disk 
substrate 1 and the light transmission nature sheet 2 by being smeared, and it turns out that it is smeared and has 
the inclination over pure water which ultraviolet curing mold resin is smeared and gets worse similarly in a sex from 
sexual aggravation. 

[0039] Moreover, after forming membranes and taking out from drawing 3 in atmospheric air in the disk substrate 1 
of the example by this 1 operation gestalt, it was checked that the contact angle over pure water after leaving it for 
about 5 hours is smaller [ the contact angle over the water immediately after taking out in atmospheric air ] than 
twice. Moreover, as compared with the increment shown in drawing 2 , it turns out that the increment in the contact 
angle of pure water after leaving it in atmospheric air is very gently-sloping. That is, it turns out [ which receive 
pure water ] that it is smeared and sexual aggravation hardly produces. And it turns out that it is similarly smeared 
about the ultraviolet curing mold resin as adhesion resin, and a sexual change does not become large, but it seldom 
gets worse. 

[0040] From the above thing, the thing to which the disk substrate 1 of the example by this 1 operation gestalt 
receives pure water in the maximum front face of that information signal section 1c as compared with the 
conventional disk substrate 1 and for which it is smeared and a sexual change is reduced was checked, and — this 
— it is smeared and sexual reduction receives ultraviolet curing mold resin — it is smeared and is the same also 
about a sex. And the maximum surface in information signal section 1 c of the disk substrate 1 by this 1 operation 
gestalt, Namely, the layer which constitutes the field which touches the ultraviolet curing mold resin used as 
adhesion resin in formation of a light transmission layer After taking out in [ after forming this layer ] atmospheric 
air, it turns out that the contact angle over pure water after leaving it for about about 5 hours can consist of 
ingredients with a contact angle smaller than twice to the pure water immediately after taking out in atmospheric air. 

[0041] Next, the sheet used for formation of the light transmission layer by this 1 operation gestalt is explained. The 
light transmission nature sheet 2 by this 1 operation gestalt is shown in drawing 4 . 

[0042] As shown in drawing 4 , while the light transmission nature sheet 2 used for this 1 operation gestalt has the 
structure which was pierced in the shape of a flat-surface circular ring like the disk substrate 1, and was formed, 
through tube 2a is formed in that core. Here, if an example of the dimension of this light transmission nature sheet 2 
is given, the path (diameter of an inner hole) of 1 1 9mm and through tube 2a will be set to 40mm for the diameter 
(outer diameter) of the light transmission nature sheet 2. Moreover, the light transmission nature sheet 2 consists of 
thermoplastics which has the light transmission nature which satisfied at least the optical property in which light 
transmission is possible for ultraviolet rays, for example, this thermoplastics — concrete — for example, a 
polycarbonate (PC) — or it is methacrylic resin, such as polymethylmethacrylate (polymethyl methacrylate). 
Moreover, the thickness of the light transmission nature sheet 2 is 95 micrometers. The thickness of this light 
transmission nature sheet 2 is determined in consideration of the thickness of the light transmission layer 
mentioned later. 

[0043] Next, the formation approach of the light transmission layer using the disk substrate 1 and the light 
transmission nature sheet 2 by this 1 operation gestalt constituted as mentioned above is explained. The formation 
approach of the light transmission layer by this 1 operation gestalt is shown in drawin g 5 - drawing 8 . 
[0044] That is, first, as shown in drawing 5 , ultraviolet curing mold resin 3 is supplied and applied on the 1 principal 
plane in which information signal section 1 c of the disk substrate 1 was formed. Supply of ultraviolet curing mold 
resin 3 is performed to the inner circumference side of the disk substrate 1 by [ as becoming the shape for example, 
of a flat-surface circular ring ] from nozzle opening of the ultraviolet curing mold resin feed zone 4. At this time, as 
ultraviolet curing mold resin 3, it is desirable that viscosity uses 0.02 - 0.2 Pa-s (20-200cps), and surface tension 
uses the thing of 2x10-2 - 4x10-2 N/m (20 - 40 dyn/cm), in this 1 operation gestalt, for example, 0.1 Pa-s OOOcps) 
is used for viscosity, and the thing of the viscosity of 2.9x10-2 N/m (29 dyn/cm) is used for surface tension. 
[0045] Next, as shown in drawing 6 , after performing alignment of center hall 1 b of the disk substrate 1 , and through 
tube 2a of the core of the light transmission nature sheet 2, the flat-surface circular ring-like light transmission 
nature sheet 2 is laid on the 1 principal plane of the disk substrate 1 with which ultraviolet curing mold resin 3 was 
supplied. 

[0046] Next, field inboard (the direction of drawing 7 Nakaya mark M) is made to rotate the disk substrate 1 and the 
light transmission nature sheet 2 centering on the revolving shaft (not shown) of equipment, as shown in drawing 7 . 
Thereby, the ultraviolet curing mold resin 3 on the disk substrate 1 spreads between the disk substrate 1 and the 
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light transmission nature sheet^^^>reover, excessive ultraviolet curing mold resin ^^shaken off. It is made for the 
thickness of the film which shakes off and consists of next ultraviolet curing mold resin 3 to be set to 5 
micrometers, and is made for the sum total thickness of the light transmission nature sheet 2 and ultraviolet curing 
mold resin 3 to be set to 100 micrometers at this time. Here, the rotational speed of these disk substrates 1 and the 
light transmission nature sheet 2 is chosen from within the limits of 50-1 1 6.7s- 1 (3000 - 7000rpm), and is chosen as 
83.3s-1 (5000rpm) in this 1st operation gestalt, for example. Moreover, turnover time is chosen from the range of 5- 
60s f and is chosen in this 1 operation gestalt at 20s, for example. In addition, with the side which the light 
transmission nature sheet 2 of this disk substrate 1 pasted up, ultraviolet curing mold resin 3 is supplied to the field 
of the opposite side, when forming the protective layer (not shown) which consists of ultraviolet curing mold resin 3, 
also in the ultraviolet curing mold resin which forms this protective coat, excessive ultraviolet curing mold resin 3 is 
shaken off by rotation of field inboard, it is applied to homogeneity, and the protective coat (not shown) of uniform 
thickness is formed. 

[0047] Next, as shown in drawing 8 , while constituting ultraviolet rays possible [ luminescence ], the disk substrate 
1 is laid in exposure within the limits of the ultraviolet-rays light source 5 constituted possible [ the exposure to the 
disk substrate 1 ] in these ultraviolet rays. At this time, the disk substrate 1 is arranged so that the side which that 
light transmission nature sheet 2 pasted up may counter the installation side of the ultraviolet-rays light source 5. 
Then, ultraviolet rays are irradiated through the light transmission nature sheet 2 at the ultraviolet curing mold resin 
3 on the 1 principal plane of the disk substrate 1 from the ultraviolet-rays light source 5. Addition reinforcement at 
this time is made into 500 m J/cm2. Of the exposure of these ultraviolet rays, ultraviolet curing mold resin 3 hardens 
between the disk substrate 1 and the light transmission nature sheet 2, and ultraviolet curing mold resin layer 3a as 
a glue line is formed in it Here, the sum total of the thickness of the light transmission nature sheet 2 and the 
thickness of ultraviolet curing mold resin layer 3a is 1 00 micrometers. 

[0048] The optical disk with which the light transmission layer 6 which consists of information signal section 1 c, and 
ultraviolet curing mold resin layer 3a and the light transmission nature sheet 2 on replica substrate 1a by the above 
as shown in drawing 9 was formed one by one is manufactured. 

[0049] It inspected about the optical disk manufactured as mentioned above about the case where the light 
transmission layer 6 is formed on the disk substrate 1 of the above-mentioned example of a comparison according 
to the formation approach of the light transmission layer by this 1 operation gestalt, and the case where the light 
transmission layer 6 is formed on the disk substrate 1 of an above-mentioned example according to the formation 
approach of the light transmission layer by this 1 operation gestalt. That is, 20 optical disks of the example of a 
comparison which formed and manufactured the light transmission layer 6 1 hour after since vacuum exposure is 
carried out immediately after forming information signal section 1c in the one principal plane and the disk substrate 
1 of the example of a comparison is left in atmospheric air and 5 hours and 10 hours after are produced about each 
neglect time amount 20 optical disks of an example which formed and manufactured the light transmission layer 6 1 
hour after since vacuum exposure is carried out immediately after forming information signal section 1c in the one 
principal plane and the disk substrate 1 of an example is left in atmospheric air with this and 5 hours and 10 hours 
after are produced about each neglect time amount. And the optical disk of the so-called excellent article which air 
bubbles did not generate between the disk substrate 1 and the light transmission nature sheet 2 was extracted from 
these optical disks. In addition, the optimal supply location of the ultraviolet curing mold resin 3 to the disk substrate 
1 top is set up as follows. That is, in the disk substrate 1 which made 1 hour neglect time amount to the inside of 
the atmospheric air after vacuum exposure, the occurrences of air bubbles made little radius location most the 
optimal supply location of ultraviolet curing mold resin 3. In the disk substrate 1 of the example of a comparison, the 
most-inner-circumference radius of the ultraviolet curing mold resin 3 supplied is concretely set to 22mm, and the 
most-inner-circumference radius is set to 23mm in the disk substrate 1 of an example. An inspection result is 
shown in the following table 1 . 



[0050] 
[Table 1] 
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[0051] Table 1 shows that air bubbles are generated in almost all optical disks in the phase in which the light 
transmission layer 6 was formed, 5 hours after carrying out vacuum exposure in the disk substrate 1 of the example 
of a comparison. According to the consideration based on this invention person's knowledge, it is smeared, a sex 
gets worse rapidly and the cause of generating of these air bubbles is considered to be the thing which receive 
ultraviolet curing mold resin 3 with vacuum exposure in ZnS-Si02 of the maximum surface of information signal 
section 1c and for which the resin supply location before high-speed rotation was changed to the periphery side by 
this as compared with the position. 

[0052] On the other hand, in the disk substrate 1 of an example, after carrying out vacuum exposure, there is 1 8 
number of sheets of the optical disk of the excellent article at the time of forming the light transmission layer 6 
after 5-hour progress, and it turns out that there is 1 5 number of sheets of the optical disk of the excellent article 
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after 10-hour progress, and it ^^^out that the very high number of excellent artic^Pcan be obtained as compared 
with the disk substrate 1 of the example of a comparison. And according to the consideration based on this 
invention person's knowledge, this originates in the variation of surface tension having become small and the amount 
of fluctuation of the resin supply location before high-speed rotation having become small by being smeared and 
constituting the 3rd dielectric film of the maximum surface of information signal section 1 c from nitrides, such as 
small Si3N4 of a sexual change, and AIN, TaN or TiN. 

[0053] When forming a light transmission layer in the upper layer of this information signal section 1 c after 
membrane formation of information signal section 1c in the disk substrate 1 by this 1 operation gestalt from the 
above inspection result, even if it is exposed into atmospheric air and left by this information signal section 1 c, it 
turns out that generating of the optical disk of a defective can be controlled and the manufacture yield of an optical 
disk can be raised, the time of this manufacturing an optical disk using an in-line type manufacturing installation — 
what — it is — it suggests that it is stabilized and a light transmission layer can be formed according to generating 
of a trouble etc. even if it is the case where the timing which forms a light transmission layer shifts very much. 
[0054] As explained above, according to the manufacture approach of the optical record medium by this 1 operation 
gestalt Supply ultraviolet curing mold resin 3 on the disk substrate 1 with which information signal section 1c was 
prepared in one principal plane, and this ultraviolet curing mold resin 3 is minded. After laying the light transmission 
nature sheet 2 furthermore, the disk substrate 1 and the light transmission nature sheet 2 Make it rotate on both 
sides of ultraviolet curing mold resin 3 among them, spread, and ultraviolet curing mold resin 3 is stiffened by 
irradiating ultraviolet rays further. In case the optical disk which pastes up the disk substrate 1 and the light 
transmission nature sheet 2, and has the light transmission layer 6 is formed, as an ingredient which constitutes the 
maximum surface of information signal section 1c Change of the contact angle of pure water after leaving it after 
membrane formation and in atmospheric air for 5 hours or more by using the ingredient of 2 double less or equal 
Mixing of the air bubbles into ultraviolet curing [ it can be smeared, can fully secure a sex and ] mold resin layer 
between this disk substrate 1 and light transmission nature sheet 2 3in maximum surface of information signal 
section 1c a can be prevented. Therefore, the optical disk of the excellent article by which mixing of air bubbles was 
prevented can be manufactured, and improvement in the manufacture yield of an optical disk can be aimed at 
Moreover, by constituting the light transmission layer 6 by the light transmission nature sheet 2 and ultraviolet 
curing mold resin layer 3a, it is thin-shape-ized, and has the light transmission layer 6 also with uniform thickness 
good [ a small birefringence and transparency ], and the optical disk which can sufficiently respond to high NA- 
ization of an objective lens can be obtained. 

[0055] Moreover, in this 1 operation gestalt since it is not necessary to perform sticking by pressure etc., and field 
inboard is made to rotate the disk substrate 1 and the light transmission nature sheet 2 by which the laminating was 
carried out through ultraviolet curing mold resin 3, ultraviolet curing mold resin 3 is spread between the disk 
substrate 1 and the light transmission nature sheet 2 and the light transmission layer of uniform thickness can be 
formed easily in a short time, improvement in productivity can be aimed at And stable reproducing characteristics 
are acquired in the optical recording medium which has the light transmission layer of such uniform thickness. 
Furthermore, since a very thin glue line will be formed, deformation by the early curvature and early aging of replica 
substrate 1a is suppressed, and the property stabilized over the long time can be secured. Moreover, in this 1 
operation gestalt while constituting the disk substrate 1 in the shape of a flat-surface circular ring, by constituting 
the light transmission nature sheet 2 in the shape of [ almost same ] a flat-surface circular ring, and making the 
bore of the light transmission nature sheet 2 further larger than the bore of the disk substrate 1, such alignment can 
be performed easily and it becomes possible to aim at improvement in productivity. Furthermore, the exfoliation 
from the disk substrate 1 of the light transmission nature sheet 2 can be prevented by making the outer diameter of 
the light transmission nature sheet 2 smaller than the outer diameter of the disk substrate 1. 

[0056] As mentioned above, although 1 operation gestalt of this invention was explained concretely, this invention is 
not limited to 1 above-mentioned operation gestalt and various kinds of deformation based on the technical thought 
of this invention is possible for it 

[0057] For example, it may not pass over the configuration of the numeric value mentioned in 1 above-mentioned 
operation gestalt an ingredient and an optical disk for an example to the last but the configuration of a numeric 
value different rf needed from this, an ingredient and an optical disk may be used. 

[0058] Moreover, in 1 above-mentioned operation gestalt although he is trying to apply this invention to the optical 
disk which has a light transmission layer, it is also possible to apply to the optical hard disk which adopted magneto- 
optic-recording playback, and a removable light hard disk. Moreover, in 1 above-mentioned operation gestalt, 
although he is trying to apply this invention to the phase-change optical disk which was made to record the 
information signal using the phase change, it is also possible to apply this invention to other rewritable mold optical 
disks, a write once optical disk, or the mold optical disk only for playbacks within the limits of the technical thought 
of this invention. 

[0059] Moreover, also in ****, it is made the same after manufacture of the optical disk by 1 above-mentioned 
operation gestalt at the principal plane of the side in which the other principal planes 2 of the disk substrate 1, i.e., 
the light transmission nature sheet of replica substrate 1a, are not formed if needed. After supplying ultraviolet 
curing mold resin 3 and pasting up the light transmission nature sheet 2 side on the other principal planes of the 
disk substrate 1 through this ultraviolet curing mold resin 3, it is also possible by making it rotate and making it 
harden to form a light transmission layer further on the other principal planes of the disk substrate 1. 
[0060] Moreover, although the example by which the information signal section is formed in the substrate was 
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:>r^Jrs information signal section in an opposed face^^n^t 



described, you may make rt fori^^Pb information signal section in an opposed face ^WT the substrate of a sheet in 
this 1 operation gestaft Furthermore, it is also possible for the thin film of two or more sheets to constitute a sheet, 
to form irregularity in the thin film used as the outermost layer, and to form the information signal section. 
[0061] Moreover, after pasting up the disk substrate 1 and the light transmission nature sheet 2 further in 1 above- 
mentioned operation gestalt. On the principal plane which the light transmission nature sheet 2 of the disk substrate 
1 pasted up, and the principal plane of the opposite side Supply ultraviolet curing mold resin 3 like before, and the 
light transmission nature sheet 2 is laid on ultraviolet curing mold resin 3. Make field inboard rotate the disk 
substrate 1 and the light transmission nature sheet 2 by which the laminating was carried out through ultraviolet 
curing mold resin 3, and ultraviolet curing mold resin 3 is spread between the disk substrate 1 and the light 
transmission nature sheet 2. If irradiate ultraviolet curing mold resin, it is made to harden ultraviolet rays and 
between the disk substrate 1 and the light transmission nature sheets 2 is pasted up, the optical recording medium 
of structure which the tight transmission nature sheet 2 pastes up on front flesh-side both sides of the disk 
substrate 1 can be manufactured easily. Furthermore, if irregularity is formed in front flesh-side both sides as for 
which replica substrate 1a carries out phase opposite and information signal section 1c is further formed in these 
both sides in this case, in both sides, record and/or a refreshable optical record medium can be obtained. And it is 
also possible to form information signal section 1c in the light transmission nature sheet 2 instead of the disk 
substrate 1 in this case. Furthermore, the side which forms information signal section 1 c only in one principal plane 
of the disk substrate 1 , and pasted up the light transmission nature sheet 2 on this upper layer, and the light 
transmission nature sheet 2 in the disk substrate 1 pasted up is possible also for using the 2nd sheet pasted up on 
the other principal planes of the opposite side as the sheet with which the information signal section was formed, 
and pasting up this 2nd sheet on the other principal planes of the disk substrate 1. 
[0062] 

[Effect of the Invention] As explained above, according to this invention, the layer which constitutes the maximum 
front face of the information signal section in the interface of the information signal section and the glue line which 
were prepared on the 1 principal plane of a substrate When you are trying for the contact angle over water after 
forming this layer, taking out in atmospheric air and leaving it for about about 5 hours to consist of ingredients with 
a contact angle smaller than twice to the water immediately after taking out in atmospheric air Since mixing and 
generating of air bubbles into the adhesion resin in the maximum front face of the information signal section on a 
substrate which could be smeared, could secure the sex enough and was inserted between the substrate and the 
light transmission nature sheet can be prevented While being able to aim at improvement in the manufacture yield 
and being able to manufacture the optical record medium of an excellent article, it can respond to high NA-ization of 
the objective lens used at the time of record and/or playback, and the optical record medium which has the light 
transmission layer of thickness good [ a small birefringence and transparency ] and uniform can be obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the disk substrate by 1 operation gestalt of this invention with which a 
light transmission layer is formed. 

[Drawing 2] It is the graph which shows the neglect-among atmospheric air time dependency from vacuum exposure 
of the contact angle over the pure water in the optical disk as an example of a comparison of 1 operation gestalt of 
this invention. 

[Drawing 3] It is the graph which shows the neglect-among atmospheric air time dependency from vacuum exposure 
of the contact angle over the pure water in the optical disk as an example of 1 operation gestalt of this invention. 
[Drawing 4] It is the sectional view showing the light transmission nature sheet used for formation of the light 
transmission layer by 1 operation gestalt of this invention. 

[Drawing 5] It is an abbreviation diagram for explaining the spreading process of the ultraviolet curing mold resin by 
1 operation gestalt of this invention. 

[Drawing 6] It is an abbreviation diagram for explaining the adhesion process of the disk substrate and sheet by 1 
operation gestalt of this invention. 

[Drawing 7] It is a sectional view for explaining the adhesion process of the disk substrate and sheet by 1 operation 
gestalt of this invention. 

[Drawing 8] It is an abbreviation diagram for explaining the hardening process of the ultraviolet curing mold resin by 
1 operation gestalt of this invention. 

[Drawing 9] It is the sectional view showing the optical disk manufactured in 1 operation gestalt of this invention. 
[Description of Notations] 

1 [ ... The information signal section, 2 / ... A light transmission nature sheet, 2a / ... A through tube, 3 / ... 
Ultraviolet curing mold resin, 3a / ... An ultraviolet curing mold resin layer, 4 / ... An ultraviolet curing mold resin feed 
zone, 5 / ... The ultraviolet-rays light source, 6 / ... Light transmission layer ] ... A disk substrate, 1a ... A replica 
substrate, 1b ... A center hall, 1c 



[Translation done.] 
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mzg&m&th b . ma*: fc t, t^s5i^*<ss^ 

4 Z n S - S i 0 2 a±^^§^i,fg»«!ic7)Mixtt 
[0018] -f-LT. £OS««»0l«ltt<0»fl:t=J: 

0, ^ms-fi^«iiioM?p{aa(±s m^mx 9 set 
-tnfeoiatciewiuisstrt-UTjiEsrc'iiHE* 

*Sk3ie»itt^-hi:OiatctJtt4««ttHi 
^tcm^iiA LXLto. Z LX , LT<0 

[00 19] Lfti«ot, £(7)^OSWJi, 
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uz. im/w&.mizm^hix&miuyxcoiiNAtt. 
<cittm*imx\ /jN^ssf, m?mfmx-m--%im<rtt 
mmtt^h%mmim*W£rth ztttT-z *# 

[0020] 

6ft* l^-ir3l£*i«a^rKfc:«jSSftfc3B»Mifc jWK 
tt6ftfc«gW««»fc:*J^T. fflJS* 5 . ftigiStt 

* fflj t zttMiza v ^T^a ksn-*® £• flijs-r * « 

[0021] z<7)W%v>wi2<?)wm±. wsicr>-±m±. 
sftfcflMWt#a*»ja-r*xsi:. «ae#»±fc« 

fflJbfc, flHWS#<0gE«**iJ:t^/4feliH^fc:fflv^ft 

ft*. ffi$gfi-^£*§»£-r*Ji£. «*jawLfc«> * 

9 tfi LTA>6titI' 5 B«a*»+fc;BMLfctfco 
*(c*H-*«ftW*> 2ffif J: 0 *3 n*ma»6#JiW- 5 4 
[00 2 2] C^BJCtJV^T. ASW&CI4. SttttlK 

«. mn&zmrt&ztirzxvmt-rz&mgmim 
aMB*»6Sr»K uttWKii. s*^nwtLT. r^'ju 

4 9. IHHWi^flMkS-fr*. iOJHHfctJWr 

t4, mmmmtLxm^titimmizii^x. nm^m 

•ffcfrfttfSiRSft*. 

[0023] c«o«iBt:*jv^. j&asftfcttawnHB 

M^l'v^-fbF 2 fcjjlT & * *m*> 4» ffiJfc-T * ft 

(4. mitisVny (Si 3 N ( . SiN). mfc^-TV 
(Ti N) . fift^^/U (TaN), ifclifiMfcTVU 
(A 1 N) *>£>&*. 



[0024] ci^hj^v^t. mmmnzit. mmtf 3 ?- 
^-f$-*-r*Mgii^m-r*3tftc Aswtc 

f4. SftLhfcr^^liSr^L^S. SULLfc. ig*8t 

x . i$«sjiig£?g<ffc$ ■e*«(c*is*' 6 ^- f £ wgia 

hort@{4. ¥iiiPrai»«**f *aHE<ortSJ: 9±# 
<fl|j£$ft*fci:t,k:. ^FffiRii^«^i-*->-h<o 

i££ft*. z<D¥&mzi5^x . mmt v— ht^ 

i4. S«±tc«*Sii*^LT^-h^ifflL^. ^ 
«i>4tf>—bS:. ¥m?im&#.<7>ffilzMLXmW.X\ 

w-mnmmmztsif^ ^^com^m 4 a 

h t wmzfm* < 1?* & 4>** £ fc ^'T'§= * . 

[00 2 5] £<^BB(-tj^T. Sgit$ft**^ie»M 

mztuf&Ko-^wx-z&'miz-f&tcMz. $miz 

t4. 3t^ttv—h(4. S«tfflv^^n*»«tlRia^ 

tmawaawtsft*. 3eEitt>'-Ko«${±. 

AMW(ct4. S^cOJl? 4 < >5:* 4 a 
ft. *«cWt<4. 3 0/xmtJLhl 5 OumlXTfr^Mlf 
ft*. ±fc. iOfWBfctJV^T. S«*34 
t/3teS)Stt^-h(4. 3BMHt*irt*Jft'sra8tt«]li*» 
65:0. flr^WC(4. *'J*-^-h^7n^W7 
^>-,itUv- («ilf. (SIMS) ) % 

*r«offiR*e^Ea*fflv%6ft*. 

ft*«^ffc LT(4. WiifT/WS^^A (A 1 ) ^rt'co 
#M*^5r*^^. S>*v^i. 

'flriaK^fflv^ik t>WC**. 
[0 0 26] £<05WBt=tJV^T. jlSWtll 

is- Mi. &tc< t i>amm*}<omM!/m&zm^t>ti 

*. GaN^^#cl^^1f (*3t^4 0 0nm^, * 
. ZnSe$»l/- If (MSfi5 0 0n 
Jgfe) , tfzi&A 1 Ga I n P^^«cb— T 
(M«6 3 5~6 8 0nmlk, ^fe) ^^6SS 
«t$ft* l^-1f3t*3®5K^rfig^fBBEtt«^*^* 0 . * 

[0027] CKO^tCfcV^T. «®W4. SRi: s^- 
±^5tS^ttSrW-r*^-h^®S^-*XSt. WfknT 
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ztiiz£~>x. mmnwrntzi'-hzmmzithZotz 
a. &mmziimfttmttm®mt> i m^t>ti&. 

{00 28] znmilt. HfMzii, 2®<?>uyX£m. 
?!K;:|I*£;b^£££KJ:9NA£0. 85gJK^^T' 

&£tltl. DVR (Digital Video Recording system)^: 

a cr^tmm^-t h^mmmmzmm'th z t #x 

fc. WSDVR-red^ MMI^OOnm 
SK<^^*1^— fim^tZ. VWDVR-b 1 u 

e tc b'<ojemmi$mzmm^-z> z t ifi^mx-h h . 

[0029] JtxBtf) J; ^ (C«fi££:rut.r cOf&HJWci 

t ^- Ytftttzmt ii%.ttmnmmmizm ttzmz 
mm-z>m*. zwm£fmLttk*M*izj&')ftLx 

WzJR o ft LtzW.mz*>V&7i<.lzm- S tm%cr>2 fg i 
^mmfrt>ffif8.-t h X otzLX\i^Z>Zb.lzJ: 9. 
Jg«®Silci«-^+^=5rMix14^5i«-t & - i: tfX'ct h 

cox\ tmm<vftmz$z,fetfA<o&tsco£W}±-t2>zt 
tfx-th. 

[00 30] 

xwm*mmi,%i?t>wm-h. txrnmmm 

cr&miz&^Xtt.. m-££zimfc-?Z&4Hzlim-<7) 
[0031] *-f, c\<r)W%<r)~mmW,z£hKT 4 

*9<»w&m.i,z^xwm-h. 01 tc, i<»Meaa 
[0032] zn-wmmx. i. ^ymmm^m^um 

1 c tmyr t>tix v^s . 
[0033] a<i. mfenxfytzm 

^tzttftfmmiz£ t )imztifzi><7)X't>&. z<r>vy 

^iSla«I?li. MiJfO. 6~1. 2mmT'3i 

s. 2*:. u7o trn&i aottmtLxte. mum 
9 x m§mm) ) %£e><gm*ii<7>®tiitfm 

(A 1 ) 3riftf>£Sia»/?>$r4aS*«\ 



oaLLKu imm s $>%.mm*t'&&m2tix£i*). zti 
iz± *)$mm^ 1 c tmm.ztix^& . z cr>mmm^ 

o-h. mtmowmt vxa. mux a 1 tci£t>m^t> 

tiZ. MWmzlt. ftfeSA t LX (Tiftrr < x? tmtk 

&m (ROM(Read Only Memory)) <^tf 4 X9X'hh 

its. ffi^, «««bfcLT<^T-fX7a«*sau?r 

[0034] ^CT\ i<0— iat3KBfc:J:4'T^^^« 

c) aHR^fflv^it. i^pc««coa:@ (^) 

itf 1 2 0mm. -fey^— *-;H bcO^Dg (rtP 

c fc LT. 0 0 nmc7)A 1 ^&b*h% 

hRMmJcte, JK/f*U8nm£7)ZnSfcS i O 2 fc<0 
ffl^ftj^^ftJSl^BWfWI. JKJ?**2 4 nmWGe 
SbTe-&AJi3&»^45fflSWkE«i. JSH#9 0nm 
OWfllSe ( Z n S ) tlftyUny (SiOj) fc<0 
l^j(ZnS-Si O,) *-4» : 5rl»m2<7)i^*Jl. 
fc«kVKJ?*«l 0 nm<OSg3^m*S5-«»S5tJib^ 

[003 5] ^CT\ £O*3<08Wfls*O*mtt. <J: 

iss-fi^siiS:^ Lxffimmis- v 2 3&«*$ns . 

ftwcii, m3<oi^m*g^. zcom3cr>mmftmz&i 
m Ltzmz*$n>Ptzm 9 aj trainer 5 losses l^c 

«B&rS. i<0flHIHl^«lcO»Wi*»jSf4Sli3 

ctOfia^frS i 3 N 4 *^^rl,^3cOi^i^® 
T. WfcWOx-f^^aKClfc-r*. =Sr*J» Si 3 N 4 ^> 
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S i NcOf&fc. A1N, TiN. TaN3rfc'£ffl^S£ 

fc-fs£fci>"5rtrcs>9. £<ofc£fcfi. §s2cof8«# 
2 oRwra#me<s?tf i c <>mmmmv>mmm 1 1 
f$m Lfc«*sw»fcjR o tu ut ^^isor sn^as* 

§ Lfc fc ft Ott*tc*«-4«ttft*«. ±^*fcSX *)tHL 
Jtlt»fcfeJt5«*Jc*«-*«aW<02fiifJaTt:*4J: 

[00 36] ffcfr. (&&D7M.x?g«m. £#Wfc 

imm-cn*R<opc«R«:ury*aE 

SlatU Zcr>PCmKcO\£& SrWitf 1 2 

0mm. t^-*-;Hbi«nS(l»iPi) £09*. 
tf 1 SmmfcLfctOT'&S. 4fc. ;«^*(Of-f^ 
^aHRlt=fc*tiflBIHS^«l cfcLT. 11^100 
nmcOA l&±frtt&6&tm±£., KM&l 8nm<0 
ZnS-Si0 2 *><s»3r£gSl<9ll&®*:JS. BUW*2 4 
nmOGeSbTe^JIfrfcfciffiJflMfcSMHr fcJ: 
lflKWj&*l OOnmWZnS-S i 0,£>&&&fl52«> 

[00 37] ±&l,tzmm<nT<x?WfiLlb 

<0©*«fcfflV^iX&ZnS-S i0 2 £iJ{tl>. S»E* 
wmkftomtZ^L. 03 fc. £<7)-f|$©g?SfcJ:£ 

mm<v7jx?mmi <r>mm^u 1 c oa^sfc^ 

■t. H2*sJ:tfB3fc*iVvr. MW2. j£Kf£<0 

[00 38] 02*^. «*«0t lfcfcvvr 
*±, *«+fc»BUT*»fe2 0ftra4T'tt« fc6*fc*f-f 
4S8^*«!aaifc«[inUTV^ii:*^A»4. ■«:*> 
*>. ^*fcifcBLt*^2 0B#ia4-COlSlfc. *$*fc 
6 8fch.tt**ft » fcJSfl: LTV^£fc 4 . £ co 

tTfeSJStt^- h 2 fc . f£«18JIgfc LT<03t 

rtWKft£1BI8fcoi ^X t> H«T* 0 . mclzittZM 

[00 3 9] 03*^. £0-HS6^SfcJ:l»|| 

fcBXOtKLT* 1 ^ HOT 5 B^SEcS Lfc»<0tt*fc*«-4 
;*d*+fcffi9BLfc»^*Ht4*fc*«-* 
ffl!W<02*SJ:»)'hS< ! flr->TV^6£fc*qiBSiifc. 
4fc. *^+fc»caL/i^0*M«0^tt^iOiiJp{i. II 
2 fc^-rtfflJDfcit LT . #*fc$r**4>a»T*4 £ fc 

«*fc^4i^tt<oiwbWifc/tif 



*4 9»fcl,*v*£fc#3h&»4. 
[0040] VUlCOZ fc . £ O— Hifejgffifci 4H 
IMOf^^itlll M*^x<X^««lfcJtU 

t. *c?mmm^Mi c(omm®iz&^x . &*izm- 

lt. znmix&oi&mii. smummmnHzm-z 
mtimzffiLxi>mmT-h&. *lt. zo-mtmm 

m. -ttcb-h. xm&memmz&^xm&mmt lx 
m\*^ti&$i9mm{im®mzm-f&miffifiL-tz> m 
£. zomzmm. ^^fciixoajLTa^tisrsBS 
ragjgj^L*^&*fc^4£M^*^ ^+fc]R 

DaiLfclt^fe*t*«*fc*H-ft«jlWS<02«J: 9* 

$ v **roa» t>mm-%> £ fc a*T*ft & £ t a*#a>4 . 

[0041] ifcfc. £<0-SU«BJBfcJ:*3eia»i<0» 
lte«V^*l4i^-MW^TRIW*. 04 fc. £<0 
-WBKBC <k 45K3£jgttS'- 1- 2 £^-f. 

[ 0 0 4 2 ] 04 fc^-f «fc 0 fc. £^>-StStJKBfcffl^ 
^fLl»3^ii1t^-h2{i. f^X^itl fc|3)«fc. 
TiBPKS«fcjT^Sc*^T^j£$a^«JtSrW-rs fc fc 
tfc. -e«^fc*a?L2a*^^$itTV^|,. ££ 
T'. ££03tS3Stt^-h2C0^mc7)-M2:*ffl»fc. 3t 
jgj&ft>— h2<0Ef5 5-11 9mm. mil7L2 

a cog (rtfLfl) *4 0mmfc-r?>. 4fc. 3fc^Stt^ 
-h2«. ^<fcfc*mftta3fcTOSr3iS^ 

h (PC)*. 4 feJi^U ^ ^;k* 
( ^ 'J * * ? 'J ;ug!^ V jumSiX$> 

Xhh. £«03fe^3iH4^-b2c7)if$(i. 

[0043] <Xfc. JiLhOi d fc«^$ix^£0-^ife 
JgSfcctSr x?mm 1 tj ilX^tS^tt^- h 2 £JH 

8 fc. ^-mmmmizx %>%Mim<r>mm.i;m*^ 

[0044] -r^i?*>. 4-T. 05fc*-tJ:3fc. x-f 

x7wm. i cottfgfi^^ i c tm^ixk.-imuz, 

mm 3 <0{Jt&t±. «jFMHiMl^tttJIB0(tftffi4 X/UP 
T-r*?S«i<oi*)JiHgafc. flRli.OTffiRSSKfc 
=5r4i3fcLT^ix4. £Ofc#. XM««ftS«gg 
3 fc LT<i. ttJK^'O . 0 2—0 . 2 P a • s ( 2 0~ 
200 cps) . «®5I:*J#2X1 0" ! -4Xl 0" 2 N 
/m (20M0dyn/cm) COt C05rfigffl-f4O^ 
»4L<. £60-HS6^fci>v^T<i. «6K*«Witf 
0. lPa s(lOOcps). *ffi5S^j*<2 . 9 x 
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1 0" 2 N/m ( 2 9dyn/cm) <7)f&8& tcO^MH 
[004 5] 06tC^-TJ:afc. f^^ISl 

a?L2at^S-g-^^ffo^. 3t*HS®*fcS«lt 

h. 4fc, #^**rtiM^MB3ttS»)flJ6*i4. 

wmttm®E3 1 0>&mB& ioo umiztcz «t d 

-h20[H]®£j£{2:- 5 0-116. 7s"' (3000 
— 70 00 r pm) (OmBftfr^Mtftl. Cl^lcO^ 
tBBSSfcliJVvtMU #Rt;f8 3. 3s-' (5000r P 
m) £W«i4. ifc. EMElHSKi. 5~6 0s(7)H 

&t>mifti. zn-mmmiz&uxte. mz.if20s 

3£&&LT. ^«®^8aii3*^^SfilS« (12 
§B£^8fI!i3#&9«4>ftT%-£^S*U 

j¥§^«sjs (bahh*) w&tf&ixh. 

100 4 7] <XiZ, M81Z^ J: ^ t=. *Jf**»3CT 

mm*. m& 2 msfrh%~£a&&i'-\-2*itL 

BSJtf-S>. £«0fc*tf>SIJIMttW;t.tf 500mJ/c 



tM^±i— k 2 1 nmiz&^x , «5«matWBi 

3jWW!:U ftttlfc LT<D$g*l-igS<fcMgtfl§J13aa* 
--T\ 3t^Stt^-h2«0*SfcSIJm 
Ofl&ttlgJI 3 a <0»ff*>£9f-|± „ 1 0 0 u mX'h 5 . 
[0048] ULhtci 0. @9^-r<k3(c. U7'J* 

flg/I 3 a fc My- h 2 1 *S£Mi 6 aMK 

[0049] tUi^)J:a^tTSji§ilS3fcT-fX^lc 

tmmiz*. &%mm<m&&jmz&.^T%mg!m6S: 
m&Ltzmisb. ±j£commm<r)T4A7m&i±iz. 
z (D-mmmiz x s %&&m<r>Mfoftmiz$t^ xim. 

*>. Jt8»x -f^stsus:. zeysmizmm^- 

*^i^s^, smm^kaxuiommmz^mme 

iBtfLLXWkLfi:. ttMMeWr < x 9 £ „ 
^jKfl»^fc-3Vvc2oacfl**-4. ZtibbUz. n 
•ttWo-r -f i £■ . -ew-±ffi(=tffiffi^? i c 

■*ia&. smmmtixx/iomtsmz. tm^me^m 

j£ LT Wft Lfc , JtftM*>£? ^ft-m^iSc 
BBSaKovvC2 0tttt!lir4. *Lt\ Ztlt><0ftr 
<X^^, T-f^^*«l fc3fcSi&14>'-h2fc<Dig 

m3<om&%m&®.mt&<D£?i l zvx®5Zzti&. -r 

v»T{±, «!&§ix&SI^«^ffiJ|g30grtja^@Sr 
22mmtU HSfe^X >f 1 tt3V^T«. * 

^)«rtif^@^2 3mmfc-ri». ^iB^*^mT<7)* 1 

[0050] 
[«1] 

















Oft 




19» 


18«C 


15ft 



[005 1 ] mitfh. immcof < xiw&wzaw 

X\t. ^»SLT*>t5l^lSl^fc:3feS3SS6 2rJgjSL 
^SBT(3 b ^ t*<7) 3Kx a? lZfmtf%& LT V ^ i 

-^^MiHJ±. K2*st fc i> iz. mmm^m 



i c commmnz n s - s i o 2 ^ v>r . jgftiMMi: 

^«l(Bfe:SflE»Ufci T'<fe^> ^>ft&. 

[0052] fltfr. mmmcoTJ x?%m 1 icu^t 
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L&flteO&AOftT* 4X7 1 8 tfc-C'fc 0 . 1 

0l^gmKfcft£&nl>O3fcT4*?O&S#l 5& 

t . nmz^K ^&gy&£'&& z t tfx-z &zb twtfr 

tt$gfi^S51 cOSiSUf<D|g3<7)f$tt<*:BI£. 
Mfl1±^-ft:c7)/jN$US i 3 N 4 , A1N, TaN, £tz 
liTiN^r fc'WlSft^ji^M LT v * * d i: (c X 

[00533 JjUi<08«Egjfia^ dO-SIM^^t J: 

zcrxmm^i ctfj&,wzm&2tixm&z 

tfX'ZZZktfftfrh. Z<r>Zb\i. 4Vv-<>747 

com&imzm^xftT < ^-rzwm-zmz. 

feLxB&.-?& z t tfx-z hzb z^m-tz . 
[oo54] JiLtf&BB LKXoiz. z cn-mmmizi 
zftmmmm>mm>mz£tx.is. -zmizmmm^ 
gs i c &mi dtifz? < x 7 mm 1 ±izmftzmtt.mi 

flg3£{ft&U ^O^h^^ftffi«Bg3^LT. 
tcftili£«^-h2£»HLfcf£. ^<x7mm\b1t 
iiStt^- h 2 1 *ft^f§K#^i§^-(tffiglBi3 

acfcKJ:oT^fM^Mii§3£®-ft£-t^ f<x 

7mm i tpts^tt^- h 2 1 urn vxismm e z 
tthit'Tixfzmm-hVkiz^ tt#ft-§^ i c com 
mmzm&thttnt Lx~&mk. *m*iz5v$mj. 
±MMLtzmzt^fhw^<7)mmM<r>^UK 2<swt 
ottmzm^x^&ztizx*) . -tff^sfi-f^i c^sa 

>r * ? »su fc*^»t±^- h 2 1 ^ratfcft £*nas 

X7*W£t SClt^T-^. 3tx-f^^OSit*StO 

jfitt^- h 2 k^^s-n^esna 3 a i tct 

[0 0 5 5] 4fc. £<0-H«BSMC*ilrVtu^ SttIR 

mt>— h2t zww}fat£\B\&Zitx mmmimm 



<r>&&m Z®.mf%X'®%izB&-f h Z b tfX'Z Z>cr> 

x\ &m&<n>\p\±.zmz>zbwx-£h. *vx. z<r>x 
0 %^-%m&coym^ztt&mmmmz}$^x 

^mmmtf&fSLZft&zbbZht.:*). uyvtmmi 

*<r>W&<VKV^^Mz±h%mt>WLt>ti, %m 
f3l,ztt'>X£lz.Lt:W&2:m&-t&ZbWX'Z&. £ 

tz. z<7)~mbmmi>zii^xit. f^?««i&fi 
nmvuzftf8.-t& bbtiz. ym&Qis- h 2 &mm 
meyw-wpimtfttzm&LL. §^3tsiStt^-h2<ort 

@5rx X 1 ^rt^i 0 t^c^ < LX Z b iz 
X *) . Ztlt> <F>®m.-£h>tt<&% IZft O Z b . ^ 

m&<oft±.imhzbtMmz*t;h. §^>{^ 3taj®tt 

zs-h2<7)?l&Z7 : <tX7mmicD9m.J:')i>>bZ< L 

x^&zbizx*). atm&&~>-h2<7)T : < x^mmi 

«>£><0*Jg|£R&it-$-& Z b S . 
[0056] ULt. ClO^cT)— ^S^®tcoV^Tfl:#: 

wwrnimtitx-bh. 

[ 0 0 5 7 ] fi?Hi.{f, ±atf>-*WB!Bfc:*JV^T*Wfc 
SAL flfl. ^7 ? -f^^O^(±ft<^ftWciSr 
■f. *6«t=J6tTi*ii:»^*»«. tm. Xrr<X7 

<vffim.zm^xi>x^. 

[00 58] 4fc, ij&O-JI&^lCfcVvtti. :«) 
7*?. V£.-J<7tli?t/\-V7 : <X7l,zmn-t&Zbi> 

~*imx'$>&. ttz. ±&?)-mmmmiz}$^xii. z<?> 

zcotianmwmmgytT j x7 . mvmt?4X7. t 
fctts^»fflfi3frr x7i,zmm-f& z b b^imx-h 

[0059]^^. J; StKx * 

<?)SBifiL ^(cisfc. ^ < x7mwL\cr>mLm. -r 

Tv^v^fflj<o±ffifc. ±&t,znrthbmmizLx. mi 
vsmftmmmzm&L. zommmmmmim 
lt. %M&&is-h2M£'r4 x7mmicom£mi,z 

i>*jmx'hz. 

[006 0] dO-HSfe»®(ct3V^Tti. flHMi 

ffifgftWi. '>-h<7)mmb<DttfaMi,zm&.-?&±? 
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[0061] iMo-msm&tc&^T . £ 4, 
- h 2 1 *>RHcfr& as>-t*\ j&Maflauara&Mft 

^■fctSUT. *$fitt#3ffl T-fX^^lT-Ji^r 
fcfcli. r^^^3HRl«0-±iift:o*flHBS'9»lc 
L, x>fX?^l£fcft&36g&tt^-h2*^*$ 

-h£7M*?»£l <Oft±flBfc:« *W" S £ t fc WC 
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